Principles of Immunology- Course number 2257-011

Midterm 1- 100 points

Due August 3, 2005


May be submitted earlier


May be submitted in class, via e-mail, or by FAX to (831) 633-2224. (This is my home phone number as well. If the FAX does not go through, call me.)


May be typed or handwritten- so long as it is legible!

1. (16 points) Compare and contrast the humoral and cell-mediated  arms of the immune system.

a. Which type of antigen is targeted by humoral immunity? Cell-mediated immunity? Give an specific example of each.
b. Humoral immunity can be transferred from an immune person to a non-immune person though the transfer of which cell or molecule? Cell-mediated immunity is transferred by which cell or molecule?
c. Which type of T-helper cell tends to direct humoral immunity? Which directs cell-mediated immunity?

d. Name a cytokine that SUPPRESSES humoral immunity; a cytokine that suppresses cell-mediated immunity (Consider your answer to part c.)

2. (16 points) Briefly answer the following questions about antigen presentation.

a. On what types of cells is MHC Class I expressed? On what types of cells is MHC Class II expressed?

b. What type of cell responds to antigen presented by MHC Class I? What type of cell respond to antigen presented by MHC Class II?

c. What accessory molecule on the responder cell facilitates interaction with MHC Class I on the antigen-presenting cell? What accessory molecule facilitates interaction with MHC Class II?

d. What happens to the MHC Class I-expressing cell? What happens to the MHC Class II-expressing cell, after the responder cell interacts with it?

e. What is meant by endogenous and exogenous antigen?

3. (15 points) Go to the website http://www.bioscience.org/knockout/knochome.htm. To answer the next question.
	Name of gene knockout
	What is the defined function of this gene product?
	What type of cell(s) is affected by the knockout? (e.g., does not develop, is not suppressed, etc.)
	What actually happened in the knockout mouse?
	Is the effect fatal to the mouse? (yes or no)

	IL-7

	
	
	
	

	rag-2

	
	
	
	

	TGF-1

	
	
	
	

	IL-4

	
	
	
	

	GM-CSF

	
	
	
	


4. (12 points) Briefly explain the role of the following in the inflammatory response.
a. Toll-like receptors

b. Basophils

c. The consequences of phospholipids membrane damage

d. Increases in vascular permeability

· what is the purpose of vascular permeability?

· give three examples of substances that promote vascular permeability.

5. (9 points) Answer the following questions about complement.
a. What distinguishes the classical and alternative pathways of complement activation?

b. How does opsonization facilitate antibody production?

c. What would happen if immune complexes could not be solubilized and cleared? Where in the body (i.e., which organs) does clearance typically occur?

6. (20 points) Use the following diagram to answer the question (from p. 83 in the book).
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(continued on next page)
a. Label the Fv, Fab, F(ab)’2, and Fc by drawing boxes around the appropriate areas and labeling the boxes.

b. Now answer the following questions about the antibody fragments you labeled.

-Which fragment(s) can bind antigen?

· Which fragment could cause agglutination (i.e., bind to more than one cell)?

· Which fragment determines the isotype?

· Which fragment(s) contain both heavy and light chain regions?

c. The following questions are general questions about the different types of immunoglobulins.

· Of the five isotypes (IgA, IgD, IgE, IgG and IgM) which is the most common in mucosa?

· Which isotype is produced in the primary response to antigen?

· Which isotype(s) can activate complement?
· What is the principal site of activity of IgE?

· If, through genetic engineering, you produced a IgG1 molecule that  had the CH2 domain of IgG4 intead of IgG1, how would the biological activity of the IgG1 antibody be affected (in theory?

7. (12 points) We discussed various immunoassays and their applications. Choose three of the following assays and, for each, describe a situation for which this is the most appropriate immunoassay to perform. Be sure to consider the sensitivity of the assay and the target antigen.
ELISA

Western blot

Flow cytometry

Agglutination

Immunofluorescence

